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1. Transmitted herewith in triplicate is the APPEAL BRIEF in this application with respect to the Notice of 
Appeal filed on May 23, 2003. 

NOTE: "The appellant shall, within 2 months from the date of the notice of appeal under § 1. 191 in an application, reissue application, or 
patent under reexamination, or within the time allowed for response to the action appealed from, if such time is later, file a brief in 
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the United St ates Postal S,emce-on„the_date-shown-below-with^ 



addressed to Mail Stop AF, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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4. EXTENSION OF TERM 

NOTE: The time periods set forth in 37 CFR 1. 192(a) are subject to the provision of § L 136 for patent applications. 37 CFR 1. 191(d). Also 
see Notice of November 5, 1985 (1060 O.G. 27). 

The proceedings herein are for a patent application and the provisions of 37 CFR 1.136 apply. 

(complete (a) or (b) as applicable) 

(a) □ Applicants petition for an extension of time under 37 CFR 1.136 (fees: 37 CFR 1 . 1 7(a)-(d)) for the total 
number of months checked below: 



Extension 


Fee for other than 


Fee for 


(months) 


small entity 


small entity 


□ one month 


$ 110.00 


$ 55.00 


□ two months 


$ 410.00 


$ 205.00 


□ three months 


$ 930.00 


$ 465.00 


□ four months 


$ 1,450.00 


$ 725.00 


Fee 





If an additional extension of time is required, please consider this a petition therefor. 

(check and complete the next item, if applicable) 

An extension for months has already been secured and the fee paid therefor of $ 

is deducted from the total fee due for the total months of extension now requested. 

Extension fee due with this request $ 

or 

Applicants believe that no extension of term is required. However, this conditional petition is being made 
to provide for the possibility that applicants have inadvertently overlooked the need for a petition and fee 
for extension of time. 

5. TOTAL FEE DUE 

The total fee due is: 

Appeal Brief fee $320.00 
Extension fee (if any) $0 

TOTAL FEE DUE $320.00 

6. FEE PAYMENT 

□ Attached is a check in the sum of $ 

H Charge Account No. 01-0365 fDA01036/1363D ) the sum of $32000. 

A duplicate of this transmittal is attached. 



□ 



(b) H 



(Page 2 of 3) 



DA01036/1363D 



PATENT 



7. FEE DEFICIENCY 

NOTE: If there is a fee deficiency and there is no authorization to charge an account, additional fees are necessary to cover the additional 
time consumed in making up the original deficiency. If the maximum, six-month period has expired before the deficiency is noted and 
corrected, the application is held abandoned. In those instances where authorization to charge is included, processing delays are 
encountered in returning the papers to the PTO Finance Branch in order to apply these charges prior to action on the cases. 
Authorization to charge the deposit account for any fee deficiency should be checked. See the Notice of April 7, 1986, 1065 O.G. 
31-33. 

S If any additional extension and/or fee is required, this is a request therefor and to charge Account No. 01-0365 
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Serial No.: 09/941,370 
Filed: August 28, 2001 

Group Art Unit: 2812 
Before the Examiner: Richard A. Booth 
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Title: 



FLASH MEMORY DEVICE AND A METHOD OF 
FABRICATION THEREOF 

APPEAL BRIEF 



Mail StopAF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



I. 



REAL PARTY IN INTEREST 



The real party in interest is Advanced Micro Devices, Inc., which is the assignee of 
the entire right, title and interest in the above-identified patent application. 



CERTIFICATION UNDER 3 7 C.F.R m^" 



I hereby certify that this correspondence is being deposited with the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to Mail Stop AF, Commissioner for Patents, 
P.O. Box 1450, Alexandria, Virginia 22313-1450, on Jurt22, 2003. 




320.00 W Serena Beller 



01 FC:1^02 (Printed name of person certifying) 
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II. RELATED APPEALS AND INTERFERENCES 

There are no other appeals or interferences known to Appellants, Appellants 1 
legal representative or assignee which will directly affect or be directly affected by or 
have a bearing on the Board's decision in the pending appeal. 

III. STATUS OF CLAIMS 

Claims 1-4 and 10 are pending in the Application. Claims 5-9 and 11-12 are 
cancelled. Claims 3 and 4 are allowed. Claims 1-2 and 10 stand rejected. 

IV. STATUS OF AMENDMENTS 

The Appellants 1 response to the Office Action, having a mailing date of 
January 23, 2003, has been considered, but the Examiner indicated that it did not 
place claims 1-2 and 10 in condition for allowance because the Appellants 1 arguments 
were deemed unpersuasive. 

V. SUMMARY OF INVENTION 

A flash memory device typically includes a core area and a periphery area. 
Specification, Page 1, Line 8. The core area includes memory transistors, while the 
periphery area contains both low-voltage transistors for handling logic and switching 
circuitry, and high-voltage transistors for handling high-voltages encountered during 
flash memory programming and erase operations. Specification, Page 1, Lines 8-11. 



In the conventional steps in fabricating a memory device, a dual core gate 
oxide is first performed. Specification, Page 2, Lines 4-7. Typically a dual core gate 
oxide is implemented to fabricate oxide layers of different thickness in the core area. 
Specification, Page 2, Lines 7-8. Next, a nitridation process is performed. 
Specification, Page 2, Lines 8-9. This is done to improve the reliability of the core 
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gate oxide. Specification, Page 2, Lines 9-10. Typically, the nitridation process 
involves the introduction of nitrogen to the Si-SiC>2 interface in the core and periphery 
areas. Specification, Page 2, Lines 10-11. Next, a layer of type- 1 polysilicon (polyl) 
is deposited in both the core area and periphery area. Specification, Page 2, Lines 11- 
12. After the polyl is patterned, a layer of oxide nitride oxide (ONO) is deposited 
over the polyl layer. Specification. Page 2. Lines 1 2-1.3, 

After the layer of ONO is deposited, the core area is covered by photoresist 
and the ONO and polyl layer is removed in the periphery area. Specification, Page 2, 
Lines 14-15. Then, a dual periphery gate oxide is performed. Specification, Page 2, 
Lines 15-16. Finally, a type-2 layer of polysilicon (poly2) is deposited in all areas 
and the gate stacks are formed. Specification, Page 2, Lines 16-17. 

As previously mentioned, a nitridation process is performed after the dual core 
gate oxide in order to improve the reliability of the core gate oxide. Specification, 
Page 2, Lines 18-19. However, when the nitridation process is performed, nitrogen is 
also introduced in the periphery area. Specification, Page 2, Lines 19-20. Because 
the presence of nitrogen residue in the periphery area inhibits the subsequent growth 
of oxide in the periphery area, the quality of the dual periphery gate oxide is 
problematic based on the existence of defects related to the nitrogen residue. 
Specification, Page 2, Lines 20-23. 

Consequently, the nitrogen contamination problem is a technically difficult 
issue that hinders the implementation of nitridation in the flash memory fabrication 
process. Specification, Page 3, Lines 1-2. Therefore, the reliability of the core gate 
oxide and thus the reliability of the flash memory device becomes more of a concern. 
Specification, Page 3, Lines 3-4. Several techniques, such as reoxidation treatment 
after nitridation or using a hard mask to cover the periphery area during nitridation 
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have been used. Specification, Page 3, Lines 4-6. However, these methods 
complicate the process and introduce some side effects as well. Specification, Page 3, 
Lines 6-7. 

Accordingly, an improved method of fabricating a flash memory device is 
needed. Specification, Page 3, Line 8. 

The problems outlined above may at least in part be solved in some 
embodiments by providing a portion of a dual gate oxide in a periphery area of the 
memory device and then simultaneously providing a dual gate oxide in a core area of 
the memory device and completing the dual gate oxide in the periphery area. 
Specification, Page 3, Lines 14-17. Finally a nitridation process is provided in both 
the core and periphery areas subsequent to the previous steps. Specification, Page 3, 
Lines 17-18. 

VI ISSUES 

A. Is claim 1 properly rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Cappelletti et al. (U.S. Patent No. 5,637,520) (hereinafter 
"Cappelletti") in view of Nakata (U.S. Patent No. 5,254,489)? 

B. Are claims 2 and 10 properly rejected under 35 U.S.C. §103(a) as 
being unpatentable over Cappelletti in view of Nakata and further in view of Lee 
(U.S. Patent No. 5,175,120)? 



VII. GROUPING OF CLAIMS 

Claims 2 and 10 form a first group. 

Claim 1 should not be grouped and should be considered separately. 
Tfte reasons fdrlHese groupings are set forth in Appellants' arguments in 
Section VIII. 

4 
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VIII. ARGUMENT 

A. Claim 1 is not properly rejected under 35 U.S.C. §103(a) as being 
unpatenable over Cappelletti in view of Nakata. 

The Examiner has rejected claim 1 under 35 U.S.C. §103(a) as being 
unpatentable over Cappelletti in view of Nakata. Paper No. 8, page 2; Paper No. 6, 
page 2. 

1. The Examiner has not presented a prima facie case of 
obviousness for rejecting claim 1. 

A prima facie showing of obviousness requires the Examiner to establish, 

inter alia, that the prior art references teach or suggest, either alone or in 

combination, all of the limitations of the claimed invention, and the Examiner must 

provide a motivation or suggestion to combine or modify the prior art references to 

make the claimed inventions. M.P.E.P. §2142. The motivation or suggestion to 

combine references must come from one of three possible sources: the nature of the 

problem to be solved, the teaching of the prior art and the knowledge of persons of 

ordinary skill in the art. In re Roujfet, 47 U.S.P.Q. 2d. 1453,1458 (Fed. Cir. 1998). 

The showings must be clear and particular. In re Lee, 277 F. 3d 1338, 1343, 61 

U.S.P.Q. 2d 1430, 1433-34 (Fed. Cir. 2002); In re Kotzab, 217 F. 3d 1365, 1370, 55 

U.S.RQ. 2d 1313, 1317 (Fed. Cir. 2000); In re Dembiczak, 50 U.S.P.Q. 2d. 1614, 

1617 (Fed. Cir. 1999). Broad conclusory statements regarding the teaching of 

multiple references, standing alone, are not evidence. Id, 

The Examiner states: 

Cappelletti et al. fails to expressly disclose providing a nitridation 

pro cess in both the core area a nd periphery_^ar_ea_of^the^memory 

device. Nakata discloses forming an oxide film and subsequently 
performing a nitridation process and forming different films of 
different thickness for forming different MOS elements (see column 3, 

5 
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lines 51-58). In view of this disclosure, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to 
modify the process of Cappelletti et al. so as to include an additional 
nitridation process after forming the oxides because the nitridation 
allows for a gate film of longer endurance. Paper No. 8, page 2. 

In order to reject under 35 U.S.C. § 103, therefore, the Examiner must provide a 
proper motivation for combining or modifying the references. In re Rouffet, 
47 U.S.P.Q. 2d 1453, 1457-1458 (Fed. Cir. 1998); M.P.E.R § 2142. The Examiner's 
motivation for modifying Cappelletti for "strengthening the interface by providing a 
nitrification process in both the core area and the periphery area of the memory 
device thereby improving the reliability of the dual gate oxide in the core area," as 
recited in claim 1, is "because the nitridation allows for a gate film of longer 
endurance" Paper No. 8, page 2. 

There is no motivation to combine Cappelletti with Nakata. In particular, 
there is no suggestion or motivation in either Cappelletti or Nakata, or in their 
combination, or in the knowledge of those ordinarily skilled in the art to combine the 
teaching of a method for producing a flash-EEPROM memory array and associated 
transistors using the DPCC process, as taught in Cappelletti, with the teaching of 
setting the thickness of a first gate oxide film independently of the thickness of the 
gate oxide film formed in a later thermal oxidation step, as taught in Nakata. 

Cappelletti teaches: 

The process according to the present i nvention thus! provides a method 

for producing a flash-EEPROM memory array and associated 
transistors using the DPCC process, and thus exploits the intrinsic 
advantages, and in particular the experience and know-how of the 
process for obtaining memories of known, reliable electric 
characteristics. Moreover, the possibility of producing flash-EEPROM 
memories"using~the"DPCC process allows foFlhe production~of two 
families of products (EPROM and flash-EEPROM memories) on the 
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same fabrication line with no significant differences, and by using the 
same machinery. Column 5, lines 1-11. 

Thus, Cappelletti teaches producing a flash-EEPROM memory array and associated 
transistors using the DPCC process. 

Further, Nakata teaches: 

According to this invention, there is provided a method of 
manufacturing a semiconductor device. An element region and an 
element isolation region are formed on a semiconductor substrate of a 
first conductivity type. A first oxide film prospectively serving as a 
gate insulating film is formed in the element region. Thermal 
oxidization is performed after annealing is performed in nitrogen or 
ammonia atmosphere to nitrify an entire surface of the first oxide film. 
A predetermined region of a nitrified first oxide film is removed, and a 
second oxide film prospectively serving as a gate insulating film is 
formed in the predetermined region using the nitrified first oxide film 
as a mask. A gate electrode constituted by a polysilicon film is formed 
on each of the nitrified first oxide film and the second oxide film. 
Abstract. 

It is an object of the present invention to provide a method of 
manufacturing a semiconductor device in which the thickness of a first 
gate oxide film can be set independently of the thickness of a gate 
oxide film formed in a later thermal oxidation step. Column 1 , line 66- 
Column 2, line 2. 

Thus, Nakata teaches that the thickness of the first gate oxide film can be set 
independently of the thickness of a gate oxide film formed in a later thermal oxidation 
-step, 

The Examiner has not shown why the teaching of a method for producing a 
flash-EEPROM memory array and associated transistors using the DPCC process, as 
taught in Cappelletti, should be combined with the teaching of setting the thickness of 
a first gate oxide film independently of the thickness of a gate oxide film formed in a 
later thermal oxidation step, as taught in Nakata, from either the nature of the problem 

7 
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to be solved, the teaching in the prior art or the knowledge of persons of ordinary skill 
in the art. In re Rouffet, 47 U.S.RQ.2d 1453, 1458 (Fed. Cir. 1998). The Examiner 
must provide objective evidence for combining Cappelletti, which teaches a method 
for producing a flash-EEPROM memory array and associated transistors using the 
DPCC process, with Nakata, which teaches setting the thickness of a first gate oxide 
film independently of the thickness of a gate oxide film formed in a later thermal 
oxidation step. In re Lee, 61 U.S.RQ.2d 1430, 1434 (Fed. Cir. 2002). 

As stated above, the Examiner's motivation for combining Cappelletti with 
Nakata is because the nitridation allows for a gate film of longer endurance. The 
Examiner has not shown why Cappelletti should be modified to include a nitridation 
process to allow for a gate film of longer endurance from either the nature of the 
problem to be solved, the teaching in the prior art or the knowledge of persons of 
ordinary skill in the art. In re RouffeU 47U.S.RQ. 2d 1453, 1458 (Fed. Cir. 1998). 
Furthermore, the Examiner has not shown why Cappelletti should be modified to 
"strengthen the interface by providing a nitrification process in both the core area 
and the periphery area of the memory device thereby improving the reliability of the 
dual gate oxide in the core area" as recited in claim 1, from either the nature of the 
problem to be solved, the teaching in the prior art or the knowledge of persons of 
ordinary skill in the art. Id. The Examiner must submit objective evidence and not 
rely on his own subjective opinion in support of modifying Cappelletti to include a 
nitridation process that allows for a gate film of longer endurance. In re Lee, 
61TTSPQ?d 1430, 1434 (Fed Cir ?00?) — Further, the Examiner must submit 
objective evidence and not rely on his own subjective opinion in support of 
modifying Cappelletti to strengthen the interface by providing a nitrification process 
in both the core area and periphery area of the memory device thereby improving the 
-reliability of-the dual-gate oxide-in-the core-area; -/Jr-Thereforerthe Examiner has not- 
provided a prima facie case of obviousness for rejecting claims 1-2. M.P.E.P. §2143. 
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Furthermore, if the proposed modification or combination of the prior art 
would change the principle of operation of the prior art invention being modified, 
then the teachings of the references are not sufficient to render the claims prima facie 
obvious. In re Ratti, 270 F.2d 810, 123 U.S.RQ. 349 (C.C.RA. 1959). Further, if the 
proposed modification would render the prior art invention being modified 
unsatisfactory for its intended purpose^ then there is no suggestion or motivation to 
make the proposed modification. In re Gordon, 733 F.2d 900, 221 U.S.RQ. 1125 
(Fed. Cir. 1984). 

For the reasons discussed below, Appellants submit that the principle of 
operation in Cappelletti would change and subsequently render the operation of 
Cappelletti to perform its purpose unsatisfactory by combining Cappelletti with 
Nakata. Accordingly, the Examiner has not presented a prima facie case of 
obviousness. In re Ratti, 270 R2d 810, 123 U.S.RQ. 349 (C.C.RA. 1959); In re 
Gordon, 733 R2d 900, 221 U.S.RQ. 1125 (Fed. Cir. 1984). 

Cappelletti teaches: 

According to FIG 10, a P-type substrate 30 has P-type wells 31; N- 
type wells 32; field insulating regions 34; channel stoppers 33; and a 
thin oxide layer 35'. As explained in more detail below to obtain the 
required finish thickness of layer 35 f , a number of parameters are 
adjusted as compared with the known process described with reference 
to FIGS. 3-9. As shown in FIG 10, cell implant (EPM) mask 36 is 
already present, and, as in FIG 3, a cell implant (arrows 38 f ) is 
performed to obtain P-type regions 60. In view of the different 
characteristics of the EPROM cells formed in the process of FIGS. 3-9 
and the flash-EEPROM cells formed in accordance with the present 
invention, the conditions of implant 38 f differ from those of the 
EPROM process as described above. Using the same cell implant 
(EPM) mask 36, gate oxide layer 35' is etched and removed from cell 
area 40b', resulting in the intermediate structure shown in FIG 1 1 . At 
tlmlime, EPM mask 36 is removed andlhe wafer ~is~cleaned7 The 
wafer is oxidized to grow a thin oxide layer 61 directly on the surface 
of the substrate in cell area 40b 1 , the oxidation parameters being 

9 
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selected to achieve the required characteristics, and particularly the 
thickness, of the thin tunnel oxide layer. Oxidation slightly increases 
the thickness of the gate oxide of the circuit transistors, as shown 
(exaggerated for clarity) by the dotted line in FIG 12 showing the 
original thickness of layer 35 f . The gate oxide layer on the circuit 
portion is indicated as 35" to take into account the increased 
thickness, though it is substantially equivalent to layer 35 in the known 
process. As stated above, the initial thickness of gate oxide layer 35* 
must be calculated to allow for the increase in tunnel oxidation and 
the slight reduction when the wafer is cleaned prior to forming the thin 
tunnel oxide. Column 4, lines 21-53. 

The process according to the present invention thus provides a method 
for producing a flash-EEPROM memory array and associated 
transistors using the DPCC process, and thus exploits the intrinsic 
advantages, and in particular the experience and know-how of the 
process for obtaining memories of known, reliable electric 
characteristics. Moreover, the possibility of producing flash-EEPROM 
memories using the DPCC process allows for the production of two 
families of products (EPROM and flash-EEPROM memories) on the 
same fabrication line with no significant differences, and by using the 
same machinery. Column 5, lines 1-11. 

Thus, Cappelletti teaches producing a flash-EEPROM memory using the DPCC 
process which involves forming an appropriate thickness of the gate oxide of the 
circuit transistors. 

Nakata teaches: 

Sectional views of another embodiment of the present invention are 
shown in FIGS. 3 A to 3H. An element isolation region having an 

e lement isolatimi insulating film 2 and an element re gion having a first 

oxide film 3 are formed on a semiconductor substrate 1 of a first 
conductivity type. As the first oxide film 3, a film is formed by 
thermal oxidation at a temperature of, e.g., 800.degree. C. to 
l,150.degree. C, to have a thickness of about 100 .ANG to 400 .ANG 
(FIG 3A). Subsequently, the first oxide film 3 is selectively etched by, 
e.g., hydrofluoric acid using a photoresist' T~(FIG~~ 3B)7^AffeFlHe 
photoresist 4 is removed, a second oxide film 5 prospectively serving 
as a gate oxide film is formed by thermal oxidation at a temperature of, 
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e.g., 800. degree. C. to l,150.degree. C. to have a thickness of about 50 
.ANG to 200 .ANG. At this time, the first oxide film 3 is oxidized to 
increase the thickness thereof thereby obtaining a first oxide film 3a 
having a large thickness (FIG 3C). After two types of oxide films, i.e., 
the first oxide film 3a having the large thickness and the second oxide 
film 5 are formed in the element region, the entire surface of the 
resultant structure is nitrified by annealing the resultant structure in a 
nitrogen gas atmosphere or an ammonia gas atmosphere. The 
nitrification is performed in the nitrogen gas atmosphere at a 
temperature of 1 ,000.degree. C. to 1,200. degree. C, and the 
nitrification is performed in the ammonia gas atmosphere at a 
temperature of 900. degree. C. to IJSO.degree. C. Thermal oxidation is 
performed at a temperature of e.g., 800.degree. C. to l,150.degree. C. 
to uniform the properties of the first and second oxide films (FIG. 3D). 
A nitrified first oxide film 6 is selectively removed by, e.g., 
hydrofluoric acid, using a photoresist 8 (FIG 3E). A third oxide film 9 
prospectively serving as a gate oxide film is formed by thermal 
oxidation at a temperature of e.g., 800.degree. C. to IJSO.degree. C, 
to have a thickness of about 100 .ANG to 500 ANG. At this time, the 
nitrified first oxide film 6 and a nitrified second oxide film 7 are rarely 
oxidized not to increase the thicknesses thereof (FIG 3F). A gate 
electrode 10 constituted by a polysilicon film is formed (FIG 3G), and 
diffusion layers 11 prospectively serving as a source and a drain are 
formed. An insulating interlayer 12 is formed, contact holes 12a are 
formed, and wiring electrodes 13 are formed. A covering insulating 
film 14 is formed as a protection film (FIG 3H). Column 3, lines 7-50. 

Thus, Nakata teaches a first gate oxide whose thickness is independent of the 
thickness of the gate oxide film formed later in a thermal oxidation step. This may 
occur by having two types of oxide films which includes a first oxide film having a 
large thickness and a second oxide film formed in the elem ent region. The entire 
surface of the structure is nitrified by annealing the structure in a nitrogen gas 
atmosphere or an ammonia gas atmosphere. A third oxide film may later be formed 
by thermal oxidation. At this time, the nitrified first oxide film and nitrified second 
oxid e film are. rarel y oxidized to not increase the thickness thereo f. J&y followin g 
these steps in the process, the nitrified first oxide film and the nitrified second oxide 
film form a step difference. Since the gate access films are nitrified (first oxide film 
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and second oxide film), as explained above, the thickness of the first gate oxide film 
can be set independently of a gate oxide film formed by the sequential thermal 
oxidation. 

However, by combining Nakata with Cappelletti, Cappelletti would not be 
able to produce a flash-EEPROM memory using the DPCC process. By having to 
include the additional steps of a second oxide film formed by thermal oxidation 
and nitrifying both the first and the second oxide films followed by forming a 
third oxide film by thermal oxidation, the thickness of the gate oxide layer in 
Cappelletti would not be able to be produced with the required finish thickness. 
By including these additional steps from Nakata, gate oxide layer 35 ? in Cappelletti 
would not be able to be formed with the appropriate thickness using the process 
outlined in column 4, lines 21-53 in Cappelletti. Hence, the principle of operation in 
Cappelletti would change and subsequently render the operation of Cappelletti to 
perform its purpose unsatisfactory by combining Cappelletti with Nakata. Therefore, 
the Examiner has not presented a prima facie case of obviousness for rejecting 
claims 1-2. M.P.E.P. §2143. 

2. Cappelletti and Nakata, taken singly or in combination, do 
not teach or suggest the following claim limitations. 

Cappelletti and Nakata, taken singly or in combination, do not teach or 
suggest "simultaneously providing a dual gate oxide in a core area of the memory 
device and completing the dual gate oxide of the periphery area, wherein the dual 
gate oxide in the core area forms an interface between the oxide and the silicon 
substrate" as recited in claims 1 and 10. The Examiner states: 

Nakata shows in Figures 3C and 3D, simultaneously nitrifying oxide 
regions 6 and 7 of different thicknesses. Furthermore, Nakata states at 
column 3, lines 51^58~thaTlHese nitndeTTIlms can be "formed" at 
different element regions to form different types of MOS transistors 
with different thicknesses. Clearly, this provides ample motivation to 
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combine the references of Cappelletti, et al with Nakata as stated in the 
rejection under 35 USC 103 above. Paper No. 8, page 4. 

Appellants respectfully assert that the Examiner has not provided any objective 
evidence for modifying Cappelletti with Nakata to nitrify oxide regions of different 
thickness. In re Lee, 61 U.S.P.Q 2d 1430, 1434 (Fed. Cir. 2002). 

Further, Nakata teaches: 

In this embodiment, a MOS transistor having a first gate insulating 
film in which the nitrified first oxide film 6 and the nitrified second 
oxide film 7 forms a step difference is formed. However, when these 
nitrified oxide films are respectively formed in different element 
regions, three types of MOS transistors having different gate insulating 
films can be integrated on the same silicon substrate. Column 3, 
lines 51-58. 

Thus, Nakata teaches nitrified oxide films of different thickness. However, this 
language does not teach or suggest simultaneously providing a dual gate oxide in a 
core area of the memory device and completing the dual gate oxide in the periphery 
area. Further, Nakata teaches a nitrified first oxide film 6 and a nitrified second oxide 
film 7 being formed in the element region. Thus, neither Nakata nor Cappelletti teach 
simultaneously providing a dual gate oxide in a core area of the memory device and 
completing the dual gate oxide in the periphery area. Therefore, the Examiner has 
not presented a prima facie case of obviousness for rejecting claims 1 and 10. 
M.P.E.P. §2143. 

Cappelletti and Nakata, taken singly or in combination, also do not teach or 
suggest "strengthening the interface by providing a nitrification process in both the 
core area and the periphery area of the memory device subsequent to steps (a) 

and.(b) f JherebyJmprovMgJhe_reliaM dual gate oxide in the core area" a s 

recited in claims 1 and 10. The Examiner directs Appellants 1 attention to column 3, 
lines 51-58 of Nakata as teaching the above-cited claim limitation. Paper No. 8, 
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page 2. Instead, as stated above, Nakata teaches forming nitrified oxide films with a 
step difference between them in an element region on a semiconductor substrate. 
This language does not teach or suggest strengthening the interface by providing a 
nitrification process in both the core area and periphery area of the memory device. 
Furthermore, this language does not teach or suggest strengthening the interface by 
providing a nitrification orocess in both the core area and the neriohery area of the 
memory device subsequent to steps (a) and (b). 

Further, as discussed above, Nakata teaches: 

After two types of oxide films, i.e., the first oxide film 3a having the 
large thickness and the second oxide film 5 are formed in the element 
region, the entire surface of the resultant structure is nitrified by 
annealing the resultant structure in a nitrogen gas atmosphere or an 
ammonia gas atmosphere. The nitrification is performed in the 
nitrogen gas atmosphere at a temperature of l,000.degree. C. to 
l,200.degree. C, and the nitrification is performed in the ammonia gas 
atmosphere at a temperature of 900.degree. C. to l,150.degree. C. 
Thermal oxidation is performed at a temperature of e.g., 800.degree. 
C. to IJSO.degree. C. to uniform the properties of the first and second 
oxide films (FIG. 3D). A nitrified first oxide film 6 is selectively 
removed by, e.g., hydrofluoric acid, using a photoresist 8 (FIG 3E). A 
third oxide film 9 prospectively serving as a gate oxide film is formed 
by thermal oxidation at a temperature of, e.g., 800.degree. C. to 
l,150.degree. C, to have a thickness of about 100 .ANG to 500 
.ANG. At this time, the nitrified first oxide film 6 and a nitrified 
second oxide film 7 are rarely oxidized not to increase the thicknesses 
thereof (FIG 3F). A gate electrode 10 constituted by a polysilicon film 
is formed (FIG 3G), and diffusion layers 1 1 prospectively serving as a 

source anH a drain are fnrmeH An insulating interlayer 1? is fnrmgri, 

contact holes 12a are formed, and wiring electrodes 13 are formed. A 
covering insulating film 14 is formed as a protection film (FIG 3H). 
Column 3, lines 24-50. 

Thus, Nakata teaches nitrifying the oxide films in the element region prior to 
performing a thermal oxidation of the first and second oxide films and forming a third 
oxide film on the element isolation region. 
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Furthermore, this language in Nakata does not teach or suggest strengthening 
the interface by providing a nitrification process to both the core area and the 
periphery area of the memory device subsequent to steps (a) and(b), thereby 
improving the reliability of the dual gate oxide in the core area. Instead, Nakata 
teaches: 

It is another object of the present invention to provide a method of 
manufacturing a semiconductor device capable of decreasing 
variations in thickness of a gate oxide film. Column 2, lines 3-6. 

At this time, the nitrified first oxide film 6 and a nitrified second oxide 
film 7 are rarely oxidized not to increase the thicknesses thereof (FIG 
3F). Column 3, lines 41-44. 

Thus, Nakata teaches nitrifying the oxide films in the element region to decrease the 
variation and thickness of the oxide films and not to improve the reliability of the dual 
gate oxide in the core area. Therefore, the Examiner has not presented a prima facie 
case of obviousness for rejecting claims 1 and 10. M.P.E.P. §2143. 

B. Claims 2 and 10 are not properly rejected under 35 U.S.C. §103(a) 
as being unpatenable over Cappelletti in view of Nakata and 
further in view of Lee. 

The Examiner has rejected claims 2 and 10 under 35 U.S.C. § 103(a) as being 
unpatentable over Cappelletti in view of Nakata and further in view of Lee. Paper 
No. 8, page 3; Paper No. 6, page 3. 

1. The Examiner has not presented a prima fac ie case of 

obviousness for rejecting claims 2 and 10. 

There is no motivation to combine Cappelletti and Nakata with Lee. There is 

no suggestion or motivation in either Cappelletti, Nakata or Lee, or in their 

combinationror-in-the-knowledge-of-tto — 

teaching of producing a flash-EEPROM memory using the DPCC process, as taught 

in Cappelletti, with the teaching of setting the thickness of a first gate oxide film 
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independently from the thickness of the gate oxide film formed in a later thermal 
oxidation step, as taught in Nakata, with the teaching of simplifying the CMOS 
process by reducing the number of photomasks as well as optimizing the n-channel 
implants of the array and periphery relative to one another, as taught in Lee. 

As stated above, Cappelletti teaches producing a flash-EEPROM memory 

using the DPCC process. As also stated above, Nakata teaches setting the thickness 

of a first gate oxide film to be independent of the thickness of a gate oxide film 

formed in a later thermal oxidation step. Lee teaches: 

The described invention comprises a significant improvement over the 
prior art as such a CMOS process is now simplified and enables 
optimization of implants without additional process complexity. For 
example, the prior art requires six photomask steps as described above 
in the background. However in accordance with the above preferred 
embodiment, the number of photomasks has been reduced to three 
(that which produces FIGS. 7, followed by FIG. 8 and FIG 12), and as 
well the n-channel implants of the array and periphery can be 
optimized relative to one another. With the prior art, optimization of 
such regions would require another photomask step, bringing the total 
to seven. Column 7, lines 4-16. 

Thus, Lee teaches simplifying the CMOS process by reducing the number of 
photomasks required as well as optimizing the n-channel implants of the array and 
periphery relative to one another. 

The Examiner has not shown why the teaching of producing a flash-EEPROM 
memory from the DPCC process, as taught in Cappelletti, and the teaching of setting 
the thickness of a first gate oxide film independently of the thickness of a gate oxide 
film formed in a later thermal oxidation step, as taught in Nakata, should be combined 
with the teaching of simplifying the CMOS process by reducing the number of 
photomasks as well as optimizing the n-channel implants of the array and periphery 
relative to one another, as taught in Lee, from either the nature of the problem to be 
solved, the teaching in the prior art or the knowledge of persons of ordinary skill in 
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the art. In re Rouffet, 47U.S.RQ.2d 1453, 1458 (Fed. Cir. 1998). The Examiner 
must submit objective evidence for combining Cappelletti, which teaches producing 
a flash-EEPROM memory using a DPCC process, with Nakata, which teaches setting 
the thickness of a first gate oxide film independently from the thickness of a gate 
oxide film formed in a later thermal oxidation step, with Lee, which teaches 
simplifying the -CMOS process by reducing the number of photomasks and 
optimizing the n-channel implants of the array and periphery relative to one another. 
In re Lee, 61 U.S.P.Q.2d 1430, 1434 (Fed. Cir. 2002). 

Moreover, the Examiner states: 

Lee discloses a conventional process for simultaneous memory and 
peripheral formation including forming a polysilicon layer 24 and a 
ONO layer 26 and removing both of these layers from the peripheral 
region 10 (see Figures 2A-2B in column 3, lines 4-55) and a 
subsequent process to form a second polysilicon layer in the memory 
and peripheral areas. In view of this disclosure, it would have been 
obvious to one of ordinary skill in the art at the time the invention was 
made to modify the process so as to include memory and peripheral 
gate formation process of Lee in the reference of Cappelletti et al 
modified by Nakata because this is shown to be conventional 
fabrication for memory and peripheral circuits. Paper No. 8, page 3. 

The Examiner has not shown why Cappelletti should be modified to form a 
polysilicon layer and a ONO layer and removing both of these layers from the 
peripheral region from either the nature of the problem to be solved, the teaching of 
the prior art or the knowledge of persons of ordinary skill in the art. In re Roujfet, 
47U.S.P.Q.2d 1453, 1458 (Fed. Cir. 1998). Further, the Examiner has not shown 
why Cappelletti should be modified "to deposit a layer of type-1 polysilicon in both 
the core area and periphery area of the memory device, to deposit a layer of oxide 
nitride oxide over the la yer of type-1 polysilicon and to remove the la yer of oxide 
nitride oxide and a portion of the layer of type-1 polysilicon from the periphery area 
of the memory device" as recited in claims 2 and 10, from either the nature of the 
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problem to be solved, the teaching of the prior art or the knowledge of persons of 
ordinary skill in the art. Id. The Examiner must submit objective evidence and not 
rely on his own subjective opinion in support of modifying Cappelletti to form a 
polysilicon layer and a ONO layer and removing both of these layers from the 
peripheral region. In re Lee, 61 U.S.P.Q.2d 1430, 1434 (Fed. Cir. 2002). Further, the 
Examiner must submit objective evidence and not rely on his own subjective opinion 
in support of modifying Cappelletti to deposit a layer of type-1 polysilicon in both the 
core area and periphery area of the memory device, to deposit a layer of oxide nitride 
oxide over the layer of type-1 polysilicon and to remove the layer of oxide nitride 
oxide and a portion of the layer of type-1 polysilicon from the periphery area of the 
memory device. Id. Therefore, the Examiner has not presented a prima facie case of 
obviousness for rejecting claims 2 and 10. M.P.E.P. §2143. 

2. Cappelletti, Nakata, and Lee taken singly or in 

combination, do not teach or suggest the following claim 
limitations. 

Cappelletti, Nakata and Lee, taken singly or in combination, do not teach or 
suggest "depositing a layer of type-1 polysilicon in both the core area and periphery 
area of the memory device; depositing a layer of oxide nitride oxide over the layer of 
type-1 polysilicon; and removing the layer of oxide nitride oxide and a portion of the 
layer of type-1 polysilicon from the periphery area of the memory device" as recited in 
claim 10 and similarly in claim 2. The Examiner directs Appellants' attention to 
Figures 2 A-2B and column 3, lines 4-55 of Lee as teaching the above-cited claim 
limitation. Paper No. 8, page 3. Instead, Lee teaches: 

Prior art techniques of processing erasable PROMs are described with 
reference to FIGS. 1 A-5. FIG 1 A is a top view of a wafer fragment at 
one processing step, with FIG IB being an enlarged cross section 

taken4hrough4ine4-B--^ 

the figures which follow, the "A" figure represents a top view, while 
the "B" view represents an enlarged cross sectional view at the same 
step in the described process. FIGS. 1A and IB illustrate a wafer 
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fragment 10 which will be defined by a memory array area 12 and an 
area 14 peripheral to array area 12. Wafer fragment 10 is comprised of 
a bulk substrate 16, which in the described embodiment is p-type, with 
peripheral area 14 being provided with n-well 18 for formation of 
CMOS transistors in the peripheral area 14. Field oxide regions 20 and 
a gate insulating layer 22 are provided atop substrate 16. A first layer 
24 of polysilicon (Poly 1) is applied atop insulating layers 20 and 22. 
A tri-layer 26 of dielectric is applied atop first polysilicon layer 24 for 
use in floating gate transistors to be formed within array area 12. Tri- 
layer 26 typically comprises an 0--N--0 sandwich construction. 
Referring to FIGS. 2A and 2B, dielectric layer 26 and polysilicon 
layer 24 are etched away from peripheral area 14, and etched within 
array 12 to define lines 28. Lines 28 are defined by opposing edges 
30a and 30b which will form the first two edges of the floating gate 
transistors within array 12, as will be apparent from the continuing 
discussion. Column 3, lines 4-32. 

Thus, Lee teaches applying a first layer 24 of poly 1 atop insulating layers 20 and 22. 
Lee further teaches applying a dielectric layer 26 atop polysilicon layer 24. Lee 
further teaches etching dielectric layer 26, polysilicon layer 24 from peripheral 
area 14. This language in Lee does not teach or suggest removing a portion of the 
layer of polysilicon layer 24 from the peripheral area as illustrated in Figure 2B of 
Lee. Therefore, the Examiner has not presented a prima facie case of obviousness for 
rejecting claims 2 and 10. M.P.E.P. §2143. 

C. Conclusion. 

As a result of the foregoing, Appellants respectfully assert that since there are 
numerous claim limitations not taught or suggested in the cited prior, the Examiner 
has not presented a prima facie case of obviousness for rejecting claims 1-2 and 10 in 
view of the cited prior art. M.P.E.P. §2143. 

It is noted that words are italicized only for emphasis. Words that are 
italieized-are-not-meanHo-imply-thatonly those-words-are-noHaught-or-suggestedin- 
the cited prior art. 
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IX. CONCLUSION 

For the reasons noted above, the rejections of claims 1-2 and 10 are in error. 
Appellants respectfully request reversal of the rejections and allowance of claims 1-4 
and 10. 
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APPENDIX 



1 1 . A method for fabricating a memory device on a silicon substrate, the method 

2 comprising the steps of: 

3 (a) providing a portion of a dual gate oxide in a periphery area of the memory 

4 device; 

5 (b) simultaneously providing a dual gate oxide in a core area of the memory 

6 device and completing the dual gate oxide in the periphery area, wherein the dual gate 

7 oxide in the core area forms an interface between the oxide and the silicon substrate; 

8 and 

9 (c) strengthening the interface by providing a nitrification process in both the 

10 core area and periphery area of the memory device subsequent to steps (a) and (b), 

1 1 thereby improving the reliability of the dual gate oxide in the core area. 

1 2. The method of claim 1 further comprising: 

2 (d) depositing a layer of type-1 polysilicon in both the core area and periphery 

3 area of the memory device; 

4 (e) depositing a layer of oxide nitride oxide over the layer of type-1 

5 polysilicon; and 

6 (f) removing the layer of oxide nitride oxide and a portion of the layer of type- 

7 1 polysilicon from the periphery area of the memory device. 

1 3 A method for fabricating a memory device on a silicon substrate, the method 

~2 comprising the steps of: 

3 (a) providing a portion of a dual gate oxide in a periphery area of the memory 

4 device; 

5 (b) simultaneously providing a dual gate oxide in a core area of the memory 
~6 device and completing theHual gate oxideiiTthe periphery area, wherein the dual gate 

7 oxide in the core area forms an interface between the oxide and the silicon substrate; 
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8 (c) strengthening the interface by providing a nitrification process in both the 

9 core area and periphery area of the memory device subsequent to steps (a) and (b), 

10 thereby improving the reliability of the dual gate oxide in the core area; 

1 1 (d) depositing a layer of type-1 polysilicon in both the core area and periphery 

1 2 area of the memory device; 

13 (e) depositing a layer of oxide nitride oxide over the layer of type-1 

14 polysilicon; and 

1 5 (!) removing the layer of oxide nitride oxide and a portion of the layer of type- 

16 1 polysilicon from the periphery area of the memory device^ wherein step (f) further 

17 includes removing approximately half the layer of type-1 polysilicon from the 

1 8 periphery area of the memory device. 

1 4. The method of claim 3 further comprising: 

2 (g) depositing a layer of type-2 polysilicon in both the core and periphery 

3 areas of the memory area. 

1 10. A method for fabricating a memory device on a silicon substrate, the method 

2 comprising the steps of: 

3 (a) providing a portion of a dual gate oxide in a periphery area of the memory 

4 device; 

5 (b) simultaneously providing a dual gate oxide in a core area of the memory 

6 device and completing the dual gate oxide in the periphery area, wherein the dual gate 

7 oxide in the core area forms an interface between the oxide and the silicon substrate; 

8 (c) strengthening the interface by providing a nitrification process in both the 

9 core area and periphery area of the memory device subsequent to steps (a) and (b), 

10 thereby improving the reliability of the dual gate oxide in the core area; 

1 1 (d) depositing a layer of type-1 polysilicon in both the core area and periphery 

1 2 area of the memory device; 

13 (e)~depositing a layer of~oxide nitndeT~oxide over ~theT layer - of type-T 

14 polysilicon; and 
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15 (f) removing the layer of oxide nitride oxide and a portion of the layer of type- 

16 1 polysilicon from the periphery area of the memory device. 
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